Comment
Rats given an intracolonic injection of the contact sensitising agent trinitrobenzene sulphonic (TNBS) acid dissolved in ethanol develop transmural inflammation resembling Crohn's disease. Although the model has limitations, the advantage of the system is that it allows pre-clinical studies on possible treatments to be easily carried out, and it is a much easier system to work with than the spontaneous models of inflammatory bowel disease (IBD) which occur in gene knockout mice. Tissue injury in this model is T cell mediated, and the response is against both the hapten and the normal flora. The T cell response is highly skewed towards Th1 and there is abundant interferon (IFN) and tumour necrosis factor (TNF) in the mucosa, again like Crohn's disease. As it is now well established that Th1 responses can be dramatically down-regulated by Th2 cytokines such as interleukin (IL) 4 and IL-10, Hogaboam et al have attempted to find out whether IL-4 prevents TNBS colitis in rats. Raised IL-4 concentrations can be achieved in vivo by direct injection of recombinant protein, but in this work the authors have used a recombinant human adenovirus 5 vector expressing murine IL-4. The virus was given intraperitoneally and infected cells in the liver, diaphragm, and after two injections, the colon. IL-4 serum concentrations were elevated. The bottom line of the study was that rats given the Ad5 IL-4 vector shortly after induction of colitis and then again three days later, and killed at day 6, had less tissue injury, lower mucosal IFN-concentrations, less inducible nitric oxide synthase (iNOS), and fewer neutrophils in the mucosa than rats given a control viral vector.
Immunotherapy as a feasible way of treating chronic IBD has come of age in the past few years with clinical trials of anti-TNF-therapy, recombinant IL-10, and ICAM-1 antisense. Anti-CD4 therapy was tried and abandoned and recombinant IL-1 receptor antagonist was tried in a few patients but also seems to have lost momentum. A clinical trial using antibodies to the 4 7 integrin in Crohn's disease, to prevent blood-borne inflammatory cells moving into the mucosa, is about to begin. In deciding which modalities are best to use in patients, it is essential that pre-clinical studies are done using models such as TNBS colitis. There is, however, one problem with this: everything always works, although this may be publication bias. A quick trawl through Medline 1993-98 revealed 17 diVerent modalities, all of which were eVective in TNBS colitis in rodents or guinea pigs (table 1) .
With this in mind, how do we view the paper by Hogaboam and colleagues? The protocol was highly artificial, the first injection of the vector was given 60 minutes after induction of colitis. Thus the treatment prevented the initial T cell sensitisation and not chronic disease. This criticism of course depends on whether one considers Crohn's disease a chronic T cell response or whether during remission there is no T cell response and exacerbations of disease are essentially de novo. No comparisons for relative eYcacy with other modalities were investigated. In a sense, therefore, the paper links established observations-IL-4 inhibits Th1 responses, TNBS elicits a Th1 response and this causes injury in the gut, ergo IL-4 inhibits injury in the gut. A possible confounding factor in patients is that although IL-4 is a potent down-regulator of proinflammatory cytokine production by normal macrophages, macrophages from patients with inflammatory bowel disease are resistant to this eVect.
1 In my view the most interesting part of the paper is the means of delivery of the cytokine-that is, in a viral delivery system. The Ad5 viral vector is replication deficient and cannot therefore persist in cells. However even transitory expression over a period of a few days is much better, and more physiological, than a large bolus which disappears from the serum in hours or even minutes, and which may have harmful side eVects. Moreover, given the success of other modalities in patients I think it very unlikely that IL-4 therapy in the form described by Hogaboam and colleagues will make it into the clinic. Where the paper does make a real contribution is in reinforcing the message that immunotherapy in IBD has a real future. 
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